Relevance of ventricular electrical dispersion to arrhythmogenesis in ischemic myocardium--a simulation study.
A computer simulation method was used to study the possible role of electrical dispersion induced by regional ischemia in the mechanisms underlying cardiac arrhythmias. Ischemic cells were simulated by considering the three major component conditions of acute ischemia (elevated extracellular K+ concentration, acidosis and anoxia) at the level of ionic currents and ionic concentrations. An ischemic area was introduced into a homogeneous healthy tissue to create a localized inhomogeneity. The constructed models were solved using the operator splitting and adaptive time step methods. The numerical experiments showed that action potential durations (APDs) of ischemic cells did not change with beats of shorter or longer cycle length. The smaller percentage increase of slow component of the delayed rectifier K+ current, I(ks), and smaller outward Na+-Ca2+ exchange current were found to be the ionic mechanisms underlying the decreased rate dependence in ischemic cells. The results suggest that ischemia flattens the APD restitution curve; however, the dispersion of refractory period can be greatly increased by a premature beat in the constructed inhomogeneous sheet. This demonstrates that the dispersion of refractoriness rather than APD by a premature beat contributes to reentrant tachyarrhythmias in the locally ischemic tissue.